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card and associated output port. In a particular embodiment, 
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SYSTEM AND METHOD FOR 
COMMUNICATING DATA USING MODIFIED 
HEADER BITS TO IDENTIFY A PORT 



TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to the field of data 
conmi\mications, and more specifically to a system and 
method for communicating data using modified header bits 
to identify a port. 

BACKGROUND OF THE INVENTION 

Telecommunication systems are ubiquitous in our society. 
The development of new technologies and investment in 
new infrastructure has increased the coimectivity and avail- 
ability of data service to consumers. One common data 
communication protocol called asynchronous transfer mode 
(ATM) communicates data in relatively small portions 
known as cells. In a particular embodiment, these cells may 
then be included in a synchronous transport signal (STS) 
associated with a variety of networks having a linear or ring 
topology, such as a synchronous optical network (SONET). 

These networks may include a multiplexer or other com- 
munication device that supports a variety of interface cards 
for receiving data signals firom the network and forwarding 
these data signals to other components in the network. The 
multiplexer also includes a switch fabric that receives these 
data signals from the interface cards, determines their 
destination, and forwards the data signals to the interface 
cards for communication to odier components in the net- 
work. The ports of the switch fabric may operate at a higher 
rate than the ports of the interface cards. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a system and 
method for communicating data is provided that substan- 
tially eliminates or reduces disadvantages or problems asso- 
ciated with previously developed systems and methods. In 
particular, the present invention contemplates a coromuni- 
cation device having at least one input card that modifies 
header bits of a received data signal to identify a corre- 
sponding input port. This identification of the input port for 
the data signal allows for a more ef&cient and effective 
operation of the underlying switch fabric of the communi- 
cation device. 

In one embodiment of the present invention, a commu- 
nication device includes a first card that receives a data 
signal at an input port and modifies header bits of the data 
signal to identify the input port. A switch fabric coupled to 
the first card receives the data signal and modifies the header 
bits to identify an output port of a second card. The second 
card couples to the switch fabric and transmits the data 
signal on the output port. 

In another embodiment of the present invention, a com- 
munication device includes a first card that receives a data 
signal at an input port and modifies header bits of the data 
signal to identify the input port. A timeslot interchange 
couples to the first card and maps the data signal to a higher 
speed signal having other data signals from other input ports 
to produce an aggregate signal. A switch fabric couples to 
the timeslot interchange and receives the data signal in a 
timeslot associated with the first card. This switch fabric 
modifies the header bits to identify an output port of a 
second card, and the second card transmits the data signal on 
the output port. 
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In still another embodiment of the present invention, an 
interface card of a communication device includes a first 
port that receives a data signal having header bits. A pro- 
cessor couples to the first port and modifies the header bits 

5 to identify the first port. A second port transmits the data 
signal with the modified header bits. 

Technical advantages of the present invention include a 
system and method that modify the header bits of a data 
signal to perform effective and efficient switching of the 

10 signal. In a particular embodiment, the present invention is 
applied to a communication device in a data network, such 
as an add/drop multiplexer, that includes interface cards and 
a switch fabric. Tlie interface cards modify and recognize 
header bits to identffy input and/or output ports for the data 

15 signals. In addition, the switch fabric may modify the same 
or other header bits to identify interface cards that receive 
and/or transmit the data signals. Due to the port and/or card 
identification function, the position of each interface card is 
slot independent relative to the position of the switch port. 

20 This allows maximum flexibility for slot positioning for 
interface cards within one or more shelves of the commu- 
nication device. Also, the identification of ports using modi- 
fied header bits maximizes utilization of higher speed switch 
ports by allowing for aggregation of lower speed signals 

25 received from the interface cards into higher speed signals 
for presentation to the switch fabric. 

Further advantages of the present invention include adapt- 
ing these inventive techniques to communicate asynchro- 
nous transfer mode (ATM) cells by modffying the general 
flow control field (GFC), the virtual path identifier (VPO, the 
virtual channel identifier (VCI), or any other header bits or 
fields of the ATM cell. Within an add/drop multiplexer or 
other communication device, the interface cards may 
support, for example, STS-1 or STS-3c signals carrying 
ATM cells whereas the ATM switch fabric may support 
STS-1 2, STS-48, or higher speed signals. In such a case, 
modification of header bits allows the device to aggregate 
lower speed signals received at the interface cards into a 
higher speed aggregate signal for presentation to the ATM 

^ switch fabric. This aggregation of signals from multiple 
ports, multiple interface cards, or both provides for a more 
e£5cient and effective operation of the ATM switch fabric. 
Other technical advantages are readily apparent to one 
skilled in the art from the following figures, descriptions, 
and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention, and for further features and advantages, reference 
is now made to the following description, taken in conjunc- 
tion with the accompanying drawings, in which: 

FIG. 1 illustrates a network having a communication 
device constructed and operating in accordance with the 
present invention; 

FIG. 2 illustrates in more detail the communication 
device; 

FIG. 3 illustrates a switch fabric of the communication 
device; 

60 FIG. 4 illustrates the modification of header bits of an 

asynchronous transfer mode (ATM) cell in accordance with 

the present invention; 
FIG. 5 illustrates the aggregation of data signals from 

multiple interface cards using modified header bits; 
65 FIG. 6 illustrates the aggregation of data signals from 

multiple ports of an interface card using modified header 

bits; 
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FIG. 7 illiistrates the aggregation of data signals from modular and redundant capabilities as well as line protec- 
multiple ports of multiple cards using modified header bits; lion. In a particular embodiment as an add/drop multiplexer, 
and cards 20 in communication device 12 provide a transport 
HG. 8 iUustrates a flow chart of a method for communi- capabihty to communicate data s^nals to other communi- 
cating data signals using modified header bits. 5 cation devices 12 usmg network 14 and a service capability 
^ * ^ to users of system 10. 

DETAILED DESCRIPTION OF THE Although network 14 is illustrated in FIG. 1 as a ring 

INVENTION connecting multiple communication devices 12, network 14 

may be any suitable ring or linear topology, or other col- 
FIG. 1 illustrates a communication system 10 that lection of communication devices using wireline or wireless 
includes a number of communication devices 12 that trans- communication technologies. In a particular embodiment, 
mit and receive information using network 14. Communi- network 14 may be a SONET that supports a variety of 
cation device 12 includes a number of interface cards 20 and ^^^^^^^ s^^h as OC-3, OC-12, OC-48, and others. Also, 
a switching complex 22. In operation, communication network 14 in conjunction with communication devices 12 
device 12 modifies header bits of data signals to identify supports a number of line protection and tributary protection 
cards 20 and/or their associated ports to maximize utHization schemes such as unidirectional path switched ring (UPSR), 
of the resources of switching complex 22. bidirectional Une switched ring (BLSR), or any other suit- 
Each card 20 in communication device 12 includes at able protection or redundancy scheme. Devices in system 10 
least one physical port 24 that represents a single wireline or may be managed using a wide range of management 
wireless external link to card 20, and at least one port 40 that ^ interfaces, such as transaction language (TL-1), simple 
represents a physical or logical link to switchmg complex network management protocol (SNMP), common manage- 
22. Each card 20 can receive and transmit data signals over ment information protocol (CMIP), or other suitable net- 
each of its ports 24. For example, card 20 may receive a data work management scheme. 

signal on one of its ports 24 and forward the data signal to operation, communication devices 12 in system 10 

switching complex 22 using port 40. Similarly, card 20 may ^ communicate data signals using network 14. An input card 

receive a data signal on port 40 and transmit the data signal 20 receives a data signal, such as an ATM cell, at an input 

to network 14 using one of its ports 24. Each card 20 also 24 coupled to input card 20. The data signal includes 

includes a processor 26 implemented in hardware, software, both header bits and a data payload. For example, an ATM 

or both that controls the overall operation of card 20. In a ^ fifty-three byte structure that includes a forty-eight 

particular embodiment, processor 26 modifies and recog- byte payload and a five byte header. Input card 20 modifies 

nizes header bits of data signals to identify ports 24. ^11 or a portion of the header bits to identify input port 24. 

Cards 20 may perform service functions, transport Switching complex 22 then receives the data signal with 

functions, or both. For example, cards 20 may support a modified header bits and performs aggregation, switching, 

variety ofoptical carrier (OC) interfaces (e.g.,0C-l,0C-3c, and/or multiplexing functions using the modified header 

etc.), a variety of electrical carrier (EC) or digital signal (DS) 35 bits. During this process, switching complex 22 may also 

interfaces (e.g., EC-1, DS-1, DS-3, etc.), local area network modify certain header bits to identify input card 20 that 

(LAN) interfaces (e.g., Ethernet, token ring, etc.), frame received the data signal from network 14. Upon determining 

relay, cell relay, X.25, and any other suitable interface that an output card 20 and associated output port 24, switching 

communicates data. In a partictilar embodiment, ports 24 complex 22 may modify header bits to identify output card 

and 40 of cards 20 are relatively lower speed ports in 4Q 20 and/or output port 24. Upon receiving the data signal 

comparison to higher speed switch ports in switchmg matrix from switching complex 22, ou^ut card 20 recognizes the 

22. The term "data signals" contemplates any data, voice, modified header bits as identifying output port 24 and 

video, or other information communicated by interfaces transmits the data signal over output port 24. 

supported by cards 20. The modification of header bits provides several technical 

For illustrative purposes only, communication device 12 45 advantages. Cards 20 may contain one or more individual 

includes a grouping 30 of cards 20 representing an input lower speed ports 24 that may be mapped to a higher speed 

function of communication device 12 and a grouping 32 of port in switching complex 22. Due to the port and/or card 

cards 20 representing an output function of communication identification function, the position of each card 20 is slot 

device 12. Since each card 20 in communication device 12 independent relative to the position of switch ports in 

provides both input and output functions, grouping 32 may 50 switching complex 22. This allows maximum flexibility for 

be viewed as a duplication of cards 20 in grouping 30 to slot positioning for cards 20 within one or more shelves of 

separate illustratively the input and output functions of cards communication device 12. Also, the identification of ports 

20. Another representation of communication device 12 may using modified header bits maximizes utilization of higher 

be a single line of cards 20 providing both input and output speed switch ports of switching complex 22 by allowing for 

functions mounted in one or more shelves with switching 55 the aggregation of lower speed signals received from cards 

complex 22. Since the terms "input card" and "output card" 20 into higher speed signals for presentation to switching 

are used to designate the particular function performed by complex 22. 

card 20, a single card 20 in communication device 12 may piG. 2 illustrates in more detail communication device 12. 
be both an input card and an output card for the same data Again, for illustrative purposes, cards 20 that receive and 
signal. 60 transmit data signals, are duplicated in groupings 30 and 32 
Switching complex 22 includes both voice and data to illustrate more clearly the flow of data signals in corn- 
switching capabilities and may support synchronous optical munication device 12. For example, card 20a includes ports 
network (SONET^ transport, asynchronous transfer mode 24fl that may be used to receive data signals (as illustrated 
(ATM) switching and multiplexing, and local area network by grouping 30) or may be used to transmit data signals that 
(LAN) technologies in one network element. Communica- 65 have passed through switching complex 22 (as illustrated by 
tion device 12 provides dialable ATM, synchronous trans- grouping 32). Each card 20 may include one or more ports 
port mode (STM), and virtual tributary (VT) support with 24 and at least one physical or logical port 40 that commu- 
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nicates data signals to and receives data signals from switch- 
ing complex 22. 

Switching complex 22 includes an ATM switch fabric 50, 
a VT switch fabric 52, or other switching facilities. Further 
description of the functionality of switching complex 22 will 
focus primarily on switch fabric 50, but communication 
device 12 contemplates any suitable switching facilities to 
process data signals. Surrounding switch fabrics 50 and 52 
are a collection of multiplexers, timeslot interchanges, or 
other switching, multiplexing, and/or signal processing 
functions that implement both pass-through and aggregation 
modes of communication device 12. Specifically, switching 
complex 22 includes a 1:2 bridge 60 that couples data 
signals communicated by ports 40 of cards 20 to timeslot 
interchange (TSI) 62 andTSI 64. Another TSI 66 is provided 
on the output of switch fabrics 50 and 52, and 2:1 selector 
68 conveys pass-through or switched data signals received 
from TSIs 62 and 66, respectively, to the appropriate cards 
20 for output. Bridge 60, selector 68, and TSIs 62, 64, 66 
may be integral or separate components in hardware and/or 
software to implement the functions of switching complex 
22. 

In operation, communication device 12 receives a data 
signal, such as an ATM cell, on input port 24 of input card 
20 in grouping 30. Bridge 60 receives the data signal from 
port 40 of input card 20 and either couples the data signal to 
TSI 62 in a pass-through mode or to TSI 64 in a switching 
mode. In the pass-through mode, selector 68 receives the 
data signal and provides it to the appropriate port 40 
associated with output card 20 in grouping 32. Output card 
20 then transmits the data signal using an appropriate output 
port 24, During this pass-through mode, TSI 62 and other 
components of communication device 22 may perform card 
and/or port identification using modified header bits to 
perform signal aggregation. 

In the switching mode, bridge 60 couples the data signal 
to TSI 64 for mapping to a higher speed aggregate signal 
prior to presentation to switch fabrics 50 and 52, In a 
particular embodiment, TSI 64 may receive the data signal 
from port 40 of input card 20 in an STS-1 signal, and 
combine, map, or otherwise aggregate the STS-1 signal with 
other data signals received from other ports 24 and other 
cards 20 into a reduced number of higher speed aggregate 
signals for presentation to switch ports 70 of ATM switch 
fabric 50. In this manner, TSI 64 may take data signals 1:N 
from lower speed signals associated with cards 20, and 
aggregate these signals into a smaller number of higher 
speed signals 1:Y for switch fabric 50. Communication 
device 12 maintains an identification of input port 24 and/or 
input card 20 on which the data signal was received firom 
network 14. This is accomplished by modifying unused, 
redundant, or otherwise available header bits of the data 
signal to temporarily encode card and/or port information 
for use by communication device 12 in conveying data 
signals to their destination. The term "header bits" includes 
all or any portion of headers, addressing fields, control 
fields, checksums, and other suitable portions of data signals 
that can be modified. 

After identifying the destination for data signal, switch 
fabric 50 modifies header bits to identify output card 20 
and/or associated output port 24, and passes the data signal 
to TSI 66. TSI 66 then transforms the aggregate signals 
received from ports 70 of switch fabric 50 and splits these 
signals back into lower speed signals for delivery to output 
card 20. In a particular embodiment, TSI 66 places the data 
signal into the appropriate timeslot associated with output 
card 20. Selector 68 receives the data signal and passes the 
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data signal to output card 20. Output card 20 analyzes 
modified header bits that identify output port 24, and trans- 
mits the data signal on output port 24. 
FIG, 3 illustrates in more detail switch fabric 50. In this 

5 embodiment, switch fabric 50 supports four switch ports 70, 
Each switch port 70 is associated with an interface 72, such 
as a level one or level two Utopia interface, that processes 
the received data signals and provides them to a cross- 
connect 74, Cross-connect 74 maintains a memory 76 

10 having, for example, virtual path and virtual channel infor- 
mation that allows switch fabric 50 to associate a received 
data signal with output card 20 and output port 24, In a 
particular embodiment, cross-connect 74 examines modified 
header bits to identify input card 20 and/or input port 24, and 

15 using this information as well as the content of memory 76, 
cross-connect 74 determines output card 20 and/or associ- 
ated output port 24. Cross-connect 74 then forwards the data 
signal to the appropriate interface 72 and switch port 70 for 
communication to output card 20, 

^ In a particular embodiment, interfaces 72 implement the 
Utopia level two standards which provide for the identifi- 
cation of slots associated with each card 20. In this 
embodiment, since interfaces 72 automatically account for 
the identification of cards 20, header bits may only need to 

^ be modified to identify ports 24 of cards 20. 

FIG. 4 illustrates the structure of the header bits of an 
ATM cell and the modes in which the header bits may be 
modified to encode card 20 and/or port 24 information. For 
an ATM cell, the "header bits" may include all or a portion 
of the generic flow control field (GFC) 100, virtual path 
identifier (VPI) 102, virtual channel identifier (VCI) 104, 
and any other bits in the five byte header of the ATM cell. 
In a first mode, communication device 12 modifies GFC 100 
to include a card, timeslot, or slot identifier (referred to 
generally as card identifier 106) and a port identifier 108. In 
this mode, the length of VPI 102 or VQ 104 may be reduced 
to accommodate card identifier 106 and port identifier 108. 
In a second mode, port identifier 108 replaces GFC 100, and 

^ VPI 102 and VCI 104 remain unchanged. In a third mode, 
GFC 100 remains undianged while port identifier 108 
occupies a portion of VPI 102. In yet another mode, card 
identifier 106 and port identifier 108 occupy a portion of 
GFC 100 and VPI 102. 

45 The modes described above are for illustrative purposes, 
and communication device 12 contemplates any arrange- 
ment or nimiber of information or bits to be modified to 
include card identifier 106 and/or port identifier 108 in 
header bits of a data signal. 

50 FIG. 5 illustrates one embodiment of communication 
device 12 that modifies header bits to identify data signals 
fi-om cards 20 for aggregation by TSI 64, This example 
implements the first mode described with reference to FIG. 
4, but may implement any other appropriate mode to include 

55 card identifier 106 in header bits. Data signals received by 
cards 20 include header bits 120 that do not identify input 
cards 20 or associated input ports 24, Data signals arc then 
passed to TSI 64 as lower speed signals 121 (e,g,, STS-1, 
STS3c). TSI 64 then maps lower speed signals 121 received 

60 from ports 40 of cards 20 to a higher speed aggregate signal 
122 for communication to switch port 70 of switch fabric 50, 
In a particular embodiment, cards in slots #0 and #1 
communicate STS-1 signals to TSI 64 and cards in slots #11 
and #15 communicate STS-3c signals to TSI 64. Since this 

65 example does not modify header bits to identify ports 24, 
header bits 124 remain unchanged. TSI 64 then maps the 
STS-1 signals to any STS location within the higher rate 
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aggregate signal 122, such as an STS-12 signal. In a par- &om the card in slot #10 is an STS-3c signal, TSI 64 places 

ticuiar embodiment, the STS-3c signals map on concat- the STS-1 signal and the STS-3c signal in locations #0 and 

enated boundaries within the higher rate STS-12. Therefore » #3, respectively, of the STS-12 signal. Switch fabric 50 

an STS-3c maps to STS locations #0, #3, #6, or #9 within the receives aggregate signal 122 on port 70 and modifies 

STS-12. In this case, STS-1 signals from cards in slots #0 5 header bits to encode a card identifier 106. At this stage, 

and #1 are mapped to STS locations #0 and #1, respectively, modified header bits 144 include both card identifier 106 and 

of the STS-12 signal STS-3c signals from cards in slots #11 port identifier 108. Switch fabric 50 uses this information to 

and #15 are mapped to STS locations #3 and #6, perforai its functions. 

respectively, of the STS-12 signal. Since these interfaces FIG. 8 illustrates a flowchart of a method of operation of 

support STS -3c concatenated signal formats, STS locations communication device 12. Although this method modifies 

#4, #5, #7, and #8 of the STS-12 signal are automatically header bits for both card and port identification, communi- 

occupied by the respective STS-3c signals and not assigned cation device 12 contemplates modified header bits to iden- 

otherwise. STS location #2 of the STS-12 signal is not used tify cards 20 and/or associated ports 24. The method begins 

since the concatenated signals must be mapped on concat- at step 200 where input card 20 receives the data signal at 

enated boundaries of aggregate signal 122. Any other card input port 24. Input card 20 then modifies header bits to 

20 that only needs a single STS-1 signal may use STS identify input port 24 at step 202. If appropriate, input card 

location #2 of the STS-12 signal combines data signals received on its other ports 24 into 

Once TSI 64 aggregates lower speed signals 121 &om ili?^^,^/'' ^'^nal 121 (e.g.. STS-1, STS-3c etc.) at step 

. -n • i ° . n ^- -4 u f u • crt • 204. TSI 64 receives lower speed signals 121 from one or 

cards20mto aggregate signd 122, smtch fabric 50 rec^^^^^ ^^^^ 20 and produces aggregate signal 122 at step 

aggregate signal 122 on switch port 70, designated in this 206. At step 208, s4ch fabric 50 receivS the data signd 

example as switch port #0. Switch port #0 of switch fabnc ^^^^^^^ ^ aggregate signal 122 at a designated sx^dtch 

f L°'?f^!'' sigo^cant bits of the mcoming p^rt 70, If appropriate, switch fabric 50 modifies header bits 

STS-12 signals accordmg to the lower speed signal 121 to identify input card 20 at step 210. Using modified header 

location of each STS within the STS-12, as illustrated by bits and other information maintained in memory 76, switch 

header bits 126. Therefore, switch fabric 50 modifies the ^5 fabric 50 then determines output port 24 and output card 20 

four most significant bits to map the specific STS position in for the data signal at step 212. Switch fabric 50 modifies 

the STS-12. In the example shown in FIG. 5, slot #0 maps header bits to identify output card 20 and output port 24 at 

to STS #0 (0000), slot #1 maps to STS #1 (0001), slot #11 step 214. 

maps to STS #3 (0011), and slot #15 maps to STS #6 (0110). Switch fabric 50 places data signal in the proper timcslot 

These assignments are reflected in card identifier 106 of 3Q of aggregate signal 122 for delivery to output card 20 at step 

header bits 126. Therefore, communication device 12 maxi- 216. Either before or after placing data signal into the 

mizes utilization of switch port 70 of switch fabric 50 by timeslol, switch fabric 50 or TSI 66 may clear modified 

aggregating lower speed data signals 121 from multiple header bits that identify output card 20 at step 218. TSI 66 

cards 20 for presentation as aggregate signal 122 to switch retrieves or splits out lower speed signal 121 containing the 

fabric 50. 3^ data signal from aggregate signal 122 at step 219, Output 

FIG. 6 illustrates the modification of header bits to card 20 receives the data signal at step 220, and determines 

aggregate or combine data signals from multiple ports 24 of output port 24 using modified header bits at step 222. Output 

a single card 20. Card 20 is located in slot #10 and, as an card 20 clears header bits that identify output port 24 at step 

example has a maximum of sixteen DS-1 ceU relay ports 24 224, and transmits the data signal on output port 24 at step 

mapped to an STS-1 signal on port 40, Data signals enter 40 226. 

card 20 from network 14 with unmodified header bits 130. Although the present invention has been described with 

Thefourmostsignificantbitsof header bits 130 may remain several embodiments, a myriad of changes, variations, 

unchanged as GFC 100, since this example does not modify alterations, transformations, and modifications may be sug- 

header bits to identify card 20. However, card 20 modifies gested to one skilled in the art, and it is intended that the 

the next four bits to identify port 24 of card 20 that received 45 present invention encompass such changes, variations, 

the particular data signal, as shown in header bits 132. TSI alterations, transformations, and modifications as fafl within 

64 receives an STS-1 signal from port 40 and passes this the spirit and scope of the appended claims, 

signal to switch port 70 on switch fabric 50 as aggregate What is claimed is: 

signal 122. Switch fabric 50 then analyzes the modified 1. A communication device comprising: 

header bits 134 to perform its functions. 50 a first card operable to receive a data signal at an input 

FIG. 7 illustrates modification of header bits to identify port, the first card further operable to modify a plurality 

both card 20 and port 24 for each data signal. In this of header bits of the data signal to identify the input 

embodiment, the card in slot #5 receives data signals on port; 

ports #7 and #10 with unmodified header bits 140. The card a switch fabric coupled to the first card and operable to 

in slot #5 then modifies header bits 142 to encode port 55 receive the data signal, the switch fabric further oper- 

identifiers 108 and passes lower speed data signal 121 to TSI able to modify the header bits to identify an output port 

64 using port 40. Similarly, the card in slot #10 receives data of a second card; and 

signals on ports #1 and #15, and modifies header bits 142 to a second card coupled to the switch fabric and operable to 

include port identifier 108. The card in slot #10 passes lower transmit the data signal on the output port, the switch 

speed data signal 121 to TSI 64 using port 40. At this stage, eo fabric further operable to modify the header bits of the 

modified header bits 142 identify ports 24 associated with data signal to identify the first card, determine that the 

data signals passed to TSI 64. data signal is to be communicated to the output port of 

TSI 64 places lower speed data signals 121 from cards in the second card, and modify the header bits to identify 

slots #5 and #10 into associated timeslots of aggregate signal the second card. 

122. In the specific example where aggregate signal 122 is 65 2. A method for communicating data signals from a first 

an STS-12 signal, lower speed data signal 121 from the card card to a second card of a communication device, compris- 

in slot #5 is an STS-1 signal, and lower speed data signal 121 ing: 
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receiviog a data signal at an input port of a first card; 
modifying a plurality of header bits of the data signal to 

identify the input port of the first card; 
communicating the data signal from the first card to a 

switch fabric; ^ 
modifying the header bits to identify the first card; 
determining that the data signal is to be communicated to 

an output port of a second card; 
modifying the header bits to identify the second card; lO 
modifying the header bits to identify the output port of the 

second card; and 
communicating the data signal to the output port of the 

second card. 

3. A communication device, comprising: 

a first card operable to receive a data signal at an input 
port, the first card further operable to modify a plurality 
of header bits of the data signal to identify the input 
port; 20 

a timeslot interchange coupled to the first card and 
operable to map the data signal to a higher speed signal 
having a plurality of other data signals from a plurality 
of other input ports to produce an aggregate signal; 

a switch fabric coupled to the timeslot interchange and 25 
operable to receive the data si^al in a timeslot asso- 
ciated with the first card, the switch fabric further 
operable to modify the header bits to identify an output 
port of a second card; and 

the second card operable to transmit the data signal on the 30 
output port. 

4. The communication device of claim 3, wherein the data 
signal comprises an asynchronous transfer mode (ATM) 
cell. 

5. The communication device of claim 3, wherein: 35 
the data signal comprises an asynchronous transfer mode 

(ATM) ceU; and 
the header bits of the data signal comprise a virtual path 
identifier, a virtual channel identifier, or generic flow ^ 
control bits. 

6. The communication device of claim 3, wherein the 
aggregate signal comprises at least four other data signals 
from four separate input ports of the communication device. 

7. The communication device of claim 3, wherein the 
switch fabric is further operable to: 

modify the header bits of the data signal to identify the 
first card; 

determine that the data signal is to be communicated to 

the second card; and ' 50 

modify the header bits to identify the second card. 

8. The communication device of claim 3, wherein the 
communication device comprises an add/drop multiplexer 
coupled to an optical network. 

9. A method for communicating data signals from a first 
card to a second card of a communication device, compris- 
ing: 

receiving a data signal at an input port of a first card; 
modifying a plurality of header bits of the data signal to 
identify the input port; 
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mapping the data signal to a higher speed signal contain- 
ing data signals from a plurality of other input ports to 
produce an aggregate signal; 

communicating the aggregate signal to a switch port of a 
switch fabric; 

determining an output port of a second card; 

modifying the header bits to identify the output port of the 
second card; and 

communicating the data signal to the output port of the 
second card. 

10. The method of claim 9, wherein the data signal 
comprises an asynchronous transfer mode (ATM) cell. 

11. The method of claim 9, wherein: 

the data signal comprises an asynchronous transfer mode 

(ATM) cell; and 
the header bits of the data signal comprise a virtual path 

identifier, a virtual channel identifier, or generic flow 

control bits. 

12. The method of claim 9, wherein the aggregate signal 
comprises at least four other data signals from four separate 
input ports of the communication device. 

13. The method of claim 9, further comprising: 
receiving the data signal in a first timeslot of the aggregate 

signal associated with the first card; 
modifying the header bits to identify the first card; 
determining the second card; 

modifying the header bits to identify the second card; and 
communicating the data signal to the second card. 

14. The method of claim 9, further comprising: 
clearing the modified header bits; and 

transmitting the data signal on the output port of the 
second card. 

15. The method of claim 9, wherein the communication 
device comprises an add/drop multiplexer coupled to an 
optical network. 

16. An interface card of a communication device, com- 
prising: 

a first port operable to receive a data signal having a 
plurality of header bits; 

a processor coupled to the first port and operable to 
modify the header bits to identify the first port; and 

a second port operable to transmit the data signal with the 
modified header bits, wherein the second port transmits 
the data signal to a timeslot interchange for aggregation 
with data signals fi:om a plurality of other input ports. 

17. A method for communicating data signals, compris- 
ing: 

receiving, at a first port of an interface card of a commu- 
nication device, a data signal having a plurality of 
header bits; 

modifying the header bits to identify the first port; and 
transmitting the data signal with the modified header bits 
on a second port of the interface card, wherein the data 
signal is transmitted to a timeslot interchange for 
aggregation with data signals from a plurality of other 
input ports. 

***** 
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